I.
Optical force inside homogeneous material with negative refractive index Forces on a small particle inside homogeneous metamaterial with negative refractive index can be calculated explicitly using the expression for the force on a dipole (Eq. (1) of the main text).
The results of such calculations are shown in Figure S1 . These results demonstrate that optical forces inside left-handed material are negative and directed towards the interface against the power flow. 
II.
Dipole probe particle with pure imaginary polarizability According to Clausius-Mossotti relation, the probe particle of radius r and relative permittivity p has polarizability 1,2
where a is the relative permittivity of the surrounding environment, which we assume to be purely real-valued. We write p as a complex number pp i    . Strictly speaking, Eq.(S1) should also contain radiative correction 
(S2)
The probe particle would sense only nonconservative optical force if the real part of  is zero, and the imaginary part to be non-zero (see the main text). Hence, we can conclude that for our case,
To restrict further, we also need to find values of
Equating the numerator of Eq. (S4) to zero, one can get the following expression for the real part of the particle permittivity:
Finally, the permittivity needed to obtain a purely imaginary polarizability needs to be of the following form 
III. Media file description
Video shows the behavior of magnetic field inside a 2D photonic crystal with square lattice structure (white circles) with parameters taken from Ref.
[20] of the main text. TE polarized plane wave is incident from the top of the structure. Red (blue) areas correspond to the regions where magnetic field vector is directed out of (inward to) the screen. Clear phase propagation towards the surface can be observed.
